AGS3 is involved in TNF-α medicated osteogenic differentiation of human dental pulp stem cells.
Dental pulp stem cells (DPSCs) are multipotent adult stem cells capable of differentiating along the osteoblast, adipocyte, and chondrocyte lineages. Regulating differentiation of DPSCs may be a useful tool for regenerative medicine and cell-based therapy in oral diseases. Multisignaling pathways are involved in osteogenic differentiation of DPSCs. Recent studies show that cAMP/PKA/CREB signaling could stimulate the expression of genes such as bone morphogenic proteins 2 (BMP2), inhibitor of DNA binding 2 (ID2), bone sialoprotein, osteocalcin, and type XXIV collagen, which have been implicated in osteogenesis and bone formation. Activator of G-protein signaling 3 (AGS3, gene name G-protein signaling modulator-1, Gpsm1), an accessory protein for G-protein signaling, plays an important role in regulating the phosphorylation of cyclic AMP response element-binding protein (p-CREB). However, the involvement of AGS3 in osteogenic differentiation of DPSCs has not been explored. Our data indicated that increased expression of AGS3 would inhibit osteogenic differentiation of DPSCs exposed to inflammatory cytokine tumor necrosis factor α (TNF-α) via cAMP/PKA/CREB signaling. The negative role of AGS3 in osteogenic differentiation was further confirmed by knocking down and over expression of AGS3. Our findings may provide clinical implications for osteoporosis.